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(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-capacity 
nonaqueous electrolyte secondary battery with improved 
charge/discharge characteristics and, especially, high-rate 
discharge efficiency. 

SOLUTION: There are provided a positive electrode 4, a negative 
electrode 6 which comprises an negative electrode mix layer 
comprising a negative electrode active material which 
electrochemically doping/dedoping alkali metal and a current 
collector carrying the negative electrode mix layer, and a 
nonaqueous electrolyte. The negative electrode active material 
comprises compound particle containing at least one kind of 
element selected among Fe, Co, and Ni as well as at least one kind 
of element selected among Al, Si, Sn, and Sb, and a conductive 
particle layer which is formed at least at a part of the surface of 
the compound particle and comprises at least one kind selected 
among Ag, Ni, and Cu. 
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1 

|frfaftSr&gJS«. Fe, CoS^N i J:»)ft£l!¥a>6 
atf*i*4>ft< <t*> l«©7c3S<bA 1 . Si. SnM 
S b J: •) ft3eMpe>atfftS4>ft < i 1 «©7c3t£^ 
«Hfc^«5^i. iifK{bl^&^©i!ffi©4>ft< £4>- 
gPfCJgfiESn. Ag, N i RtfC uiO& 4S¥* 5 10 
tt£4>ft < £ 1 S*> 6ft -S^Stt^B <b fcffi* Z C 

innas2] iEffii. Twj&mzvm -turn-?* 

miMt-S®— %tKFI2. Fe, CoRVN i«fc9ft£i? 20 
^6jl«n-5^«C< itiaCDjc^iA 1 . Si. Sn 
Ktf S b J: ») ft S8?J&>6jSK*iS4>ft < t i> 1 «©jc3B 

Ag. N i SCJ t Cu<fc*)ft5©f* 1 ?>jltftl'5ii>&< £*> 

[ swa® 3 ] fj&ga*si£*mi©tm>¥«jt&gtt. 
i nm«±. i nm&LT?$>zctzimfrzn&m 

[W5j8fi4] «rgBftffi^SOB*©fJIB««ttft-?CD# 30 

nmt. o. ififi%tUi. i oss%fcrrr*-2.c£ 

*«f«£ -T 491*1 1 * tc « 2 1 tf&<D#*&MWr.'Xm. 
[0 00 1 ] 

[f£9!©lsi-f S8ftj#»] #^93tt. 
ffistcMT&fc©"?**. 
[000 2] 

Cfi£3fc©&ffi] !/*$A&*. ';^-i»A^. y?^A 
ffc^Bl. £^mc£*itffi?§^HfC/!H>;te#**JJ¥B 40 

a,cc $j35g§3£#t 6 *vt t, > * „ 
[0003] ±ie#7k^f?-;jtfi?fc©*-c*K iEgrS 

^S^L-CL i CoO,$fcBL i Mn,0 4 *^tfiEffi 

**££tme<t*«it;tey^A-f:*>««2tt. ftg© 
[0004] L*pLft#e>. y^fA^js, y^-i»A£ 

y^^A{t^gJ«:ftffirS^@<!:L-C$tf-^*jfe 50 



#582 00 2 - 1 1 0 1 5 2 
2 

*ttXflMb stir i>ft t,>. y^^A^s^ftg?g«j 

IKIl>5i. y^A^JliOJKf&CCj: 
-Sy^ACg^bi. ^KSO^DilLlCtS^K^ 
-f hi* <4Si&tR> ©y ^^A©^ccj:4Bi8l*5ig*5 
|^^©|6^tftci^*;l<5^©{gT.ta>5 

A^£©«fc 5 ft 'J * 9 A££*#tm&*«Afc:^** 

jfett. it&<b ©£&#jqifw<* nr^tSrtsa 

araMb-rsfc*. g^*^enft<ft4. 

[0005] Affig*£<J: «5-Bfa±3#*«fc£>6. 
ft&rS«JK± UT&fb'Bjft £<D*/*a y>{b£*a*ffi(,» 
•Sffilfe&iftSih-COS. #H¥7 - 1 2 2 2 7 

4^&i§&$£Rtf!$H¥7 - 2 3 5 2 9 3-st&ra&#BtC 
SnO*fc«SnO,*»«n§^StUr^tfAS 

288 1 2 3#fi«K:(i > SnSiO,, SnSi,.,P 

. o , ft a (D^mkitm^mmmt l -c#t? as* 

[00 0 6] L*>l,ft*ie>. C<l6^$8«:gBt8Snfc© 
■y--fi'^^*!+»ftt > ©-C«ft^. ««©»£ 

sfbtumtji. ffiffi (flits) f^©sjs6iES^tiair4fc 

at. ;W u- hs«#ttfe+^ft *>©-c»fti>. 
[0007] ic5r. ^gccy^^A^A^b^aiu 
T£JSS${b!Bjft<!:*flH>S»£. #HK<b^S(*©#« 
ts*«^-cfti,»c£*>e». 'Ww-h^tfrcy^tfA-f 

nj^r*i. L/^l/ft*i6. C*i6©»St*©S»£» 
SBlO'-lO'S/cmCiit?*!), ^JStCit^r 

-c*s. *fc. *-^>©i ofi&jac»tba*w-r^^ 

<b^«J«rtS«mi-r4JS^K:«. *-^>i^{b^) 

[0 0 0 8] c©J:5ftWH«:»l/r«. SftlfCAg 

§©a«eatt©isi»^Kt4^*g-a , -c**i4*»«&. 

t»Ag e^*i^-«:ig^-r * c t am l < . ^»ft # 
tt^5i#tarc £^-c#ftjcpr>/c„ 

[0009] 

[^M^jR^^^i-rsHH] *isgitt. ±iese*© 
p?ja**»9i-rs/c*K:ft3n/c«)©-c. jEfi^^tt. 
^ ^ u - h #c*as3W± s nfcSfgsfti^s)!? 



C3) 



200 2-110152 



[0 0 10] 

*wsm=»mmcisi.*x. miznmmimt, Fe. 

C o T&iXf N i <fc 0 &-5#*> 6jgtfti*4>fc < £ fe 1 «© 
ftmtA 1 , Si. Sn&tfSbJ:9ft.58Mp6jItf*i 
*4>fc < £ fe 1 a©7EJR*iftf {t^BJiK-? £ . fjgB*b£ 
*^^itffi©^fc< £fe-^£J&j£<*n. Agr; N i 
StfC u J: 9 &*g¥*>6Btftt*4>& < £ fe 1 a*>6& 
Si*SlSfe8B4S£*ffi2.* Ci%#tit**>OT* 

[0011] #£6W{c^£M&#M<S«Sr;X^fett, 

Sr&KJa^r. SiTIBft^§ia©«. 3lffi©4>&<£fe- 
SSKiPI«:ia*B#JSsS3 Htcit^m-A^vm&S 

nfc-^T-*^. ssrsa-ft^— ^^f*. Fe. c 

^Al. Si. SnRtfSb<fc9fcSg¥#>6iM«tta 

d>& < £ fe 1 a<D7c^*^t?{t^)^e>^fiS3n, *>o 

SrfB*^tt^B«. A e . N i StfC u «fc 9 &SS¥*> 

6iatfft*d>& < 1 fe 1 ®^6«ifi5t3ti4 c t^mkt 

-rSfe©-C*£„ ' 
[0012] 

[&?8©syt©»fl§] *&wicmz#*.mmmr.xnm 

it. iEfiS£. Jtffi£. #*S«?St££{f*S. JWT. £ 
[ 0 0 1 3 ] ( 1 ) iEffi 

£-©««*£§£*&. (g& :/U*-rSC£K:<fc9ffSJ<* 
ti-S. 

[0014] liTiBiEffirS«)H«. «*©BMb&. SUbfj 
tfimvfhtiZ. -®<bv>#> (MnO,) . 

«L iMnO,) . V*^i*-vtr)\,W&m\M (W* 
«LiNiO,) . y*>}A:xrOl/h»&K{&Bj (L i 

coo,). ')?va-v T)\,i >w v m&mm m 

A«LiNi 1 . I Co,0 1 ) , i;^«i7Av>^>3/^I/ 
H^»ftU(mtfLiMn,Co 1 . I 0 1 ), 

«; T-ttfsk y -7-UWj: £' 

©*«w*4fe^tf 6*1-5. *-cfe, wmKtm^ V * 

■)A7>^>a^ffti (L i Mn^,) . '^fAx 

-j^-jm^mitm (LiNio, y f)A3^^ h 

«^&{b13j (LiCoO,), V 3"5J»~ v >n\,xiiT.)\, 
MftdSMttt (L i N i..,Co..,0,) . 



>tf>x;ij\,bm&mt® (L iMn.Cc.O,) & 
[0 0 15] i&iB»SSlJ£ Ottt. «jttfr-fe^U>^ 

s. 

[0016] «3riBiis««u«fc ottt, M*.a# yfh77 

;M-nx*U> (PTFE) . s»ffcK\s.y f*> 

(PVdF). 7 9jR3e=fA%£^tf6tl«. 

[0017] wtaiE©^©. *«*mptiaan<z)Bg 

10 Jttt. iESIri«JS8 0-9 5fifi%. tt«?N3~2 0£ 
S%. *£#Sfl2~7Sfi%©*5H(c-r5C£ai#*0 

t>. 

[ 0 0 1 8 ] < 2 ) fiffi 

*^t? Attdfli B&eflme ftffdAM #ti& s ft s»s 

[0019] iJlBfiffirS^Stt. F e . C oREW i «fc 
9&£8¥*P6jltf*iS4>&< £fe 1S©7C5R£A 1, S 
i. SnRtfSb«fc9&*#^6atfn*4>&< £fel 
20 S©7cSR*dtrtb£*rtfr?-£. WiBfbtMati^StE© 
4>&< £fe— SHCJ&JifcSft. Ag, NiS^CuiOtt 
Sgf*>e>jlt:j:*l**J>& < £ fe 1 a*»6&**Btttfe?B 
£**rTS. 

[0 020] C c-ci» Mb£«rtfrBc«. — *tt?ACF 
[002 1 ] |<if©4>&< £i— 

mSffi«jm©Sae*S**b < (6l±3#5 C £*i"C# 
30 S^t«?>. -^«?&©^^U-h#tt : &«fc , 3l^±T5C<!: 
^T*-5. ^FK»*b !,>©». wfiB~l^t4^-©«B©ii> 
&< ife-fflJJC^fltt^B^lSStl-CC^iftK:. 
SWjr^tt^*«Wri-*-^tt-WB©BHl©il>tt< £ fe 
— $tC*mt£&^##aEL/T(,>.5 fe©"C* 
[0 022] WiBfb^&fctv F e . C oSC^N i J;t) & 
•5ffif*>e.««n^«:<£felS©7C^ ; S:M£L t 
Al. Si. Sn;RO'Sb<fc9ftSi¥*>6®tfft54>& 
< £fe l«©7C^*X£L/fc^{C. MXa (Jl-T-tbatt 
0. 2^a^6-C. <fc9#£lA>©H«0. 8^a^ 
40—3. 2t?*-5) ■C*t>$n4«fiK«rW-r5C£*sSf*L 

RW* A Z <fc •) fSl-b-T 4Ct*iTS5. 
[0 02 3] mf&i^mt Lt«, S b7C^=&^tf fe© 
ifittftL^. Sb«r$Wr4<b^JKv ft«i^BS^-y- 
-Td';nf^i£3 6«:ini±f €>c£^r#-5.. *-efe. r 

>?*>{t£®t>m&Li,K T>5 L *>{b^©*t? 
fe. CoSb a . CoSb,. CoSb. NiSb,. N 
iSb. FeSb,. F e S bfiW* 

[0024] m&Mmtm+miz* a e^^Lx^i 
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[0025] m$m&miL*m*:mi8.-rzmmi:iiL*o> 
i nm^sitcTst. s#©*»£i*K 

#K6TU U-h4^jWS6ftft<ftS&ftrt* 

<&s&*i#&s. ¥*5&s©<fc»3$?*iA>iSH«. i 

OnmELh, 3 0 0 n m&CfCib 10 

[0026] mmmimm^vmumwmti-mv'S 
o. \ma%&±. i os*%«Ttcrsci 

cftli;^£5ftg£K:J:St > ©T&5. 
*Sf4fimi©^r**0. l£R%*SKc^-5i. ft 
«r£^H©^£«fi*+#«:iS]±SH±S C £#E«k: 

ft*s*i#a*. *«tta^H©^*s*i i oi 
o. 3ms%«_t 3ms%«T-c*4„ 

[0027] Wffi»SrS«JS«. WTfcifcWT 20 

s^-cfESfsn*. mmm^ic^t>^x, f 
e. coaw i <fc9fcsafa>6a«ft£4>&< it 1 

S©7cJRiAl. Si, SnRtfSb £9 ft a 
«ft£*S>ft < <!: t> 1 a©»m*S^l/> ^rStfetf^lSH 
^T. a7C#H£tT$ fcttJI^Tr 200-1000 -C 
VffigXmWS.?*. 2 0 0 -CJ: 0fiIT©iJ!ll-C 

tf^&tttc^tx. 1 00 0*C?rait*iSia-Ctt l s 
n . S b © «fc 5 Umsm ©»(, >5c35t©ilffetfti&*i* (✓ 
<. ^S^©ttESE!6it9^ig^©ififi!E«b^#<Sft& 30 

[0 02 8] C©i5(Cl/tJI6tlfc©5RB. Fe. C 

o&o'n i «fc «3 t£z>m*hw,tnz>'ptsi < t & 1 a©?c 

iiAl. Si. SnSCXSb J:OftSef3!Pe>S«4aS 
d>ft< <tfc ia©7c3&£^trtb^©^*tiH4pe>£{c 

v >r )i>*im> i>t>< izvmmTmmicmm.? z 

£. ^8i^©a®36^{c-^e^*«fiE-r*-^M^ 
©^ffitC, Ag, N i *fcfctCu*«R;rr£. CtlfcK 
*IU Slffi©4>ft< ifc—aKCAg. Ni 40 

StfCu,£9ft*i¥jfc6a!R3tt-S*{>ft< th 

ft s *l;Mfc^^^;Kfa^^^££• 

bfcfc©J!p6ft*-&ti^a^#e>ft4. c©#& 
fctsi. ^tfc^cc^£ft*i»«iMS^©¥^taa£ 

1 nm«l, 1 um«T©«Bl*3K:T*c:£#-C#*. 
[0029] ffirssasa. fltrgeaSft&m. * 

mttRtf*S^J*«Sft?^«:!l8iSU «f5ft<t'©^)S 

[0030] fuBaaSmSfli UTtt. 0d;ttfT-lz^U>7* 
5?*. MlS^Wf-Sct^-C* 50 



#^2002 - 1 10 1 5 2 
6 

s. 

[003 1 ] lusSfe^SOt t/Ctt. m*.li# 'Jfh77 
Wnx?l/> (PTFE) . tf'JV yit\£^)f> 

(PVdF) , 7?^A. X^l/^-^yi^ 
A (SBR) . *3)\>#* : isji : f-)\>-te)\,<a-Z. (CMC) 

fti'*^tf ens. 

[0032] Btrisssi*^®. mnfflRut£mi<D&£ 

Jt«. ftffirS^M7 0~9 511^. a»SS0O~2 5S 

m%. *s*aj2~i os»%©«SHK-rsc<t##$i, 
[0033] 0) immmn 

t?f2#**)S?J5<!:U-C» t #*?Si8K:S&?S*?gJ|?-rS 
3 •e/cB{*#*Sft?g. y * 9 A 

[0034] UTtt. <&ftl©**^«l*ffl^ 

U>*7-«K*-h (PC) ft<tr©3S«*-!K*- h^>. 
^ (mT*2®«K) ±©iS£i§«*3:#<LTS#* 

[0 03 5]«2©^iL.T«. m?L\*V> 
*-hft£*©fiM*#-#*---K t-^B5*F>. 

■R*-f*il/tth9t FB79>. 2 
h*^x*> s i^x h+^i^>fti**ipif 

[0036] wsmt i/tB. t Ji/* 'j«*s^tf en* 

■K? vif) (L i PF.) . *97?{ty 

^•^A (L i B F« ) . a7 ?r{tt^'J^^A (L i A 
sF,), li^K^fAdiClO,). 
*UMZX}\,*>m (L i CF.SO.) fti**l 
Pf^5. A^^lty^K'J^^A (LiPF 

.) . WPvllVf-VJ* (LiBF.) *J»*Ll>. 

too37] m^mm<Dmi&0ymmicM-t z®m*. 

it. 0. 5~2^/L4-r^Ci*J»*LI«^ 

[0038] m&y*v&t*nmmz> m^kt. 
mil 5j<>;ri"ja-h 'j^. sjojt^uu- 

h. y^fctxij^> (PVdF) . tf'jx^U> 

+*->k (peco) ft<t-©#a#©M^*/c«i?fa 

[0 039] fulBHft^BMW. S^®*iSf^«^«: 




(5) 
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tmtLxiz. matt. #urf uo-ni*. tfu? 

-^{fctf-y^ (PVdF) . *VifU>^->K 
(PEO) tj:t'<Di£&#<Dm£{*&tcKgSl&m&#tm 

[0040] m§m®mtommmtL-at, 
Mlfct7 5 **1**4^W-f-st4**r*.5. *r 
fe. L i j N. Li.PO.-Li.S-SiS.^^ft 

too4i] uc. l < 

W*c4#-cas. 

[0 042] #|8»{t#feS#*S»f|-:&®t!2CD-0! 

[0043] mw. *^>u**p6&swi6rasH*cD 
». Ute^gi fciRiWsnrc^. wries@©f3«. je 20 

[0044] iffffigg 1 rtKtt. ®g?&Wg3tiT(,> 

!BSffigf3CD±;frK:Eg3*vct,>*. J6»«P«8tt. 
IgSB^lcDiSPPaPSMclBBSn. a^mrsB-bgPBBP 

aw a*rt<M(c *> l «>*nxr 5ciK«to otibwps 8 
fcraffiaggitcBSStvct,**. iEffiffi^ott. uiate 

^PS8<Dif*tcK^Sn-C^-5. iEffi'./-F 1 0CD 30 
-ittt. STi2iEffi4(c. ffe««MSeiEgjS8^9K:^ti^ 

[0 04 5 1 tHfiLfcHi«:**>T. ni§flg#* 

^ggrtKHMa;* nanism. aa^j&tcRse*^". jes. 

Tfe<n>. 40 
[0046] ffij&otcm 1 fcfetvcti. &nte*> 

£&flit,-Cfe&(,>. 7^Uttil/TB. 8&5J^tt8JJ!§ 
@47Ml<S A«*^t?7 5 *- h 7 JUA*S»* l> 

[0047] jwj^?h Ltc*mwK.mz>#7amBm-'X 
«w^c««wc*«,»"c. miznmmmt. Fe. c 0 so 
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RffN i «fc QtiZmtfhmtttlZ'PU < 4 fe 1 «©tc^ 
4A1. Si. SnSC^S b«fc»3 A«t^gf*>^Stfn5^ 
&< ife l««W£**£ttffc#fttt?4. B?iB<fc£4&& 

[0048] c©<fc 9 «crxmtcj:titf. {fcAWtt-T- 

tf-e#S. *CD*feSH. JSSfi-C. UHWtt 
[0049] *JMtCff &ft*«MIt^%«iftl*. iEg 

r*tt**a». mBfk«tt-«tmt. Fe. CoS 
mi i <fc *) fc*f¥*»6a«tt*4>&< 4 fe 1 SCDtcSR4 
Al. Si. S nSCJ^S b «fc 9 tt*ffiWr>e>ji«tlS*S>& 
< 4 1 S©7c^*^tHb^J^6»fiS3n. ipimfc 
«mtttfi^)S«. Ag, N i S^C u<fc06 a#*>6 as 

«ns4>& < 4 fe 1 «a>e«ta£3ft.2> c 4 wmtrz 
fecDt?**. 

[0050] c cd Jc *> «cr^HftKJ:tia. 
44t^©^^£ffl±-r*C4#-C**4£K:. i£ 
mtfetft^e^^b^J-^^FCD^SCD^/dre-r. rtSSK: 
^RStSci#r*5fc«). flffij£!gjecD«Siei» 
S«r*l/<l5j±r-5C4*i-CI?S. -eCDtem. 

ft- ^ricDa^faRi^^ u - h ftft#14=£ <fcO — 

SI^±3^4C4j!>1-C^5. 
[0 05 1 ] 3jE^I8(C#.6#*S)l?fI-^m?t6{C*$l,> 

f S c 4 i/c*. ^N*^)SM-^r6cD&mSS 

[005 2] *^tc^2>**m»»— ^«j&fC*Jl> 
r . UiBJISi^Sfl® *cDitfiB*Stttft^©^»S* 0 . 
ms%«±. 1 0SM%«TK:-r*C4{Ci-5r. # 

i^jcjqiitoo. ftffirs^mcDmmejiS4i«ij±-r*c4 

U- hfit«#j4*J:0-)ll^±3-ttiC43!»i-C*i. 

[ o o 5 3 ] *iew{c#5mers«3ecDjs[3S* 

Tttto^. Fe. Co&tfN i J: 0ft-Si¥*>e>il« 
tiSii>&< 4fe l«CD7c5fS4A 1 . Si. SnRJ/Sb 
<£ "J &-5gP*«6jS«n*^* < 4 fe 1 «CD7C^?:^tf^t 
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[0054] 

JSWciSJEStt* fc©Tttftt>. 
[0055] Hite^I 1 

hKftSJ (L i CoO,) «J*9 T-fe^U 10 

jjty^^^e-y^ (PVdF) 4S*%i. n-> 

f*tB'J F> (NMP) Sifti^ig^L.. X^y-* 
PiSLfc. C©*^y-£J?3 1 5 it m©^ 5^-? A 

[0056] <A«©f19l>*fiS9 9.9%. 
2 0tim©Co«J*<tSbt»*£r. H^f ^fttfc-C 1 : 1 

T^=f>X/^S«fiili. 5 6 0 , CT2 4«BliML', C 

©^HitfC o S b.fffitiiCtWn/c KJfcL 
1 0 /inKOCoSb.^fm SfctlfcC o S 
L. 2 0 0-Cr«^S-r*C<b«:«t»)fterS^Ht9**^ 

[0 0 5 7 ] »6ttfct&5ft£SEM-EDX{Cj:»)#flT 30 

^J:5ft^£WLTi>£c£*sgs8L/c. -fft*> 

*>. CoSb.-^Sfl lO^ffiKtt. ^i^lta*53 
nm(DAg^OI 1 2 3&5j£t£<**i"C<,>4. */c> CCD 

^xshp 1 1 *«te&-r -s-^x^ 1 3 h±«. c ©-;* 
&^i 3iai{c??«rr4A&^Bi 2-egh§-<?*iTt> 
•5. ccojr^ftzixia^i us. ^^T-rhs^t 

*U>:/7**jfckft*08R*m£H : -14 

aissni 4) <!:«« OTTOS. 

[0058] C©C o Sb,££t»*8 5SS%{C. if 40 

£, PVdF7SS%£. NMPjgjK££JJOA-Cig£ 
L, *^y-*ifl!?l/7fc. CKD^7y-S:«I3 1 2 Mm 

[0059] <*«S¥©fE«>mri2IES. 
i-iiS-fe^l — *£^*i^*iC©IKrt!-CSJBLfc«. i5sB so 



1$H2 0 0 2- 1 10 1 52 
10 

[0 06 0] <*7K*<Bffi©Sa*i>J-^U>*-^- 
b (EC) i^n-x^*?-^*- h (MEC) ©iS 

s&mic (m^imitmi ■■ 2) K*?wty>Biy* 

■)A(LiPF,)*l. 0*;U/1 jg«SL-C^*S«? 
[006 1 ] fiTffi*SgmtfSirffi*llS?£**^>U*I« 

[0 06 2] syfem~i 7 

Ti2mK^T^KftS±5iC7c3R*jS5?U VSt 

T;l/5:Htf«it2c*l/. TJU=f>#XJMkifi. 4 0 0"C 
~7 0 0-CT2 4~1 OO^IHH^^L. C*lt»©t&;fc 
££163 TIE* 1 KinriHfiSE*W-ri^^9**© 

L, V^teSl 0 wmCO^^t&*^/c„ 

*«fc 5 £T*£JS©fitm*?S«#'MS 
f&3fc£?£**U 1 5 O'C-2 5 O-CtMTSC 

[0 06 3] ifcf&m~4 
gUStN l~4i |Il®ftfflj£©££«93f;K:¥Bj&&# 5 u 

©^ws«. mmm 1 <tR«& 1 l/c. 

[ 0 0 6 4 ] Jt8fcfl 1 ©ftffiffi«JS?t9** S E M - E D 
XtCfcDfl-flrOfctC*. A«r£*Jfl*»3fc*iH4Rtfia 

5 ©essaacc^T «fc *> tiimmi m lx c <t &«K2 l 

tc. fftfo^. CoS b.-^^l 5©S*ffiCCtt. ¥ 
1^S*15 am^Agtft^-l 6*5^lf[L-CC>-S„ C©<£ 

» * *» & ft •s^^w^a^ 1 1 4 ( * - ^>^»*sii 1 

4) t&ftfcLTOS. 

[006 5] »6nfcfie*ffl^5C ifeWtt. frau 

[0 06 6] J±«^5~8 
HM^j 1 ~4 il3«ftifflsE©^^ta*©*?:«ffi^K 

[0067] ^6tl/cftffi*fflt,»5C ifclWi. ItTMb 

[0 06 8] ©6tifc5ligtS|l-l 7Sc7ik^Jl~8 
©Srfe* 0 . 5 C V 4 V©5E«jE3t*£ 3 ^fWff o /c 
0. 5 Cft* (ft*te±«EE2. 4 V) TOgi 
£ . 1 C*$«fcDf 3 C -C©^fi=&*«)/c 0 feliOMm** 



(7) #182 0 0 2- 1 1 0 1 52 

11 12 
lKtf*! 2 tC *<!:«>*:. *[«1] 
[006 9] * 







0.5C 
MM 

fmAKl 

[iTiAnj 


! 1.0C 
MM 


3.0C 
MM 

TmAhl 

[m/\nj 




CoSb3/Ag 


650 


635 


600 


*&«2 


NISb 2 /Cu 


600 


585 


550 ! 


3Sfcfc£13 


FeSn2/Cu 


800 


770 


720 


5lffi«4 


SbaOyAg 


500 


480 


440 




CoSba+Agtl^ 


650 


600 


550 




NiSb2+Cutt? 


600 


565 


500 


1HBM3 


FeSn^utl^ 


BOO 


750 


650 i 




Sb 2 0 3 +Agttt^ 


500 


450 


400 ! 


JfcttttlS 


CoSbg 


650 


565 


510 j 




NiSb2 


600 


540 


450 




FeSn 2 


600 


720 


600 




Sb203 


500 


425 


350 



C007 0] * * [*I2] 







0.5C 
MM 
[mAh] 


1.0C 
MM 

[mAhl 


3.0C 
MM 
[mAh] 




CoSb2/Ni 


650 


640 


610 




CoSb/Cu 


500 


460 


430 




NiSb 2 /Ag 


630 


620 


600 


rftftfls 


NiSb/Cu 


490 


480 


450 




FeSb 2 /Ni 


600 


580 


550 


HtSftHO 


FeSfa/Ag 


460 


460 


420 




F e3 Al/Cu 


400 


390 


370 


L iuk«i2 


NiaAI/Ao 


420 


400 


380 




NiAI/Ag 


500 


480 


460 


p£fc]14 


FeSt^i 


600 


580 


650 i 


*«<ni5 


CoSi 2 /Ni 


650 


630 


610 ! 




NISfc/Ag 


~~ 640 


620 


610 


! **«17 


NI 3 Si7Ag 


380 


370 


350 



[0071] ^Kc^ti^K, mmmi^4<D=^xm 

Utet. BtlU- b=k 1 C. 3CiiS< tsfcRKDfiKSK 

[0 07 2] CftfCStU Jt®0>ll~8©-^S?6«. 
3COlSU-ht?ISC«S-&fclSCDfflt«SS*lO. 5Cfifc 
S^KJt^ri 0 0mAhJ!^i:fiTl/-rt>4C<i:*ito*> 

[0 07 3] 



[02] Utefli i ©#*fl8«?sr:^S*«:^*n4ftffi 

[0 3 ] H 2 ©1l«£«JB4^-rffi^:»fffi0. 

[04 ] Jt8*09 1 ©**«JBH-ycS*«:«*ti5«ffi 

[05] 04©ft@ffi^S*^-rJ£^0. 

40 1 

3 - 9mm. 

4— iHS. 

5 l/-$r, 

8- JM. 

8 •••«□*. 

9- iEHFF. 



(8) &m 2002-1 10152 



[HI] [02] [03] [04] 




F 5H029 AJ02 AJ03 AK02 AK03 AK16 

ALU D308 DJ16 EJ01 HJ01 
HJ05 

5H050 AA02 AA08 BA17 CBU QMO 
EA03 EA04 EA05 FA17 FA18 
HA01 HA05 



